




































































































1200.0------------------------------------, 

1000.0 

(I) 
0 800.0 
...J 
0 
(I) 

0 
w 

0 
Cl) 
Cl) -0 
...J 

0 
I-

0 

600.0 

400.0 

200.0 

o.o ____ .,..........-----,--------r----------------.----~ 
N= 

Appendix A7. 

12 
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Total dissolved solids interquartile boxplots showing median, 25th 
and 75th percentiles, and range of data from five sites in the Twin 
Cities Metropolitan Area, 1994. Asterisks represent data outliers. 
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Conductivity interquartile boxplots showing median, 25th and 75th 
percentiles, and range of data from five sites in the Twin Cities 
Metropolitan Area, 1994. Asterisks represent data outliers. 
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pH interquartile boxplots showing median, 25th and 75th 
percentiles, and range of data from five sites in the Twin Cities 
Metropolitan Area, 1994. Asterisks represent data outliers. 
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SITE 

DACONIL® interquartile boxplots showing median, 25th and 75th 
percentiles, and range of data from five sites in the Twin Cities 
Metropolitan Area, 1994. Asterisks represent data outliers. 
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MEADOWBROOK MINIKAHDA IN MINIKAHDA OUT WOODHILL 
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BANNER® interquartile boxplots showing median, 25th and 75th 
percentiles, and range of data from five sites in the Twin Cities 
Metropolitan Area, 1994. Asterisks represent data outliers. 
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MEADOWBROOK MINIKAHDA IN MINIKAHDA OUT WOODHILL 
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CHIPCO® interquartile boxplots showing median, 25th and 75th 
percentiles, and range of data from five sites in the Twin Cities 
Metropolitan Area, 1994. Asterisks represent data outliers. 
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Mercury interquartile boxplots showing median, 25th and 75th 
percentiles, and range of data from five sites in the Twin Cities 
Metropolitan Area, 1994. Asterisks represent data outliers. 
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Cadmium interquartile boxplots showing median, 25th and 75th 
percentiles, and range of data from five sites in the Twin Cities 
Metropolitan Area, 1994. Asterisks represent data outliers. 
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Appendix B. Concentrations of selected parameters measured in runoff from four 
golf courses in the Twin Cities Metropolitan Area in 1994. 
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Appendix Bl. Concentration of selected parameters measured in runoff from 
four golf courses in the Twin Cities Metropolitan Area in 
1994. 

Location Date NH3 (mg/I) TKN (mg/I) TP (mg/I) SRP (mg/I) N02-N03 {mg/L) TSS (mg/I) TDS (mg/I) Dicamba {ug/1) MCPP (ug/1) 2,4-D (ug/1 Chipco (ug/1) Daconil (ug/1) Banner (ug/1) PCNB PH Cond. Mercury Cadmium Baker 25--Apr-94 cu· 2 0.25 0.01 0.01 n 130 
7.96 160 0 Baker 27-Apr-lM 0.2 1.3 0.1 0.04 0.01 5 180 7.93 290 0 Baker 07.Jul-94 0.56 4.1 0.56 0.52 1.1 110 150 7.41 155 Bak« 20-Jul-94 0.64 17 0.73 0.41 0.25 23 HIO 6.99 0 0 Baker 05-A.ug-94 0.49 0.87 0.2 0.02 0.04 5 500 0 0 Baker 05-Aug-94 0.49 0.87 0.24 0.2 0.04 5 500 0 0 Baker 07-Aug-94 0.73 1.3 0.3 0.28 0.21 26 410 12 0.41 7.57 341 0 0 Bak« 10-Aug-94 0.32 1.9 0.59 0.32 0.49 200 170 4.1 0.5 7.7 263 0 0 Baker 29-Aug-94 0.39 0.88 0.3 0.3 0.11 60 450 6.17 689 0 0 Bak« 14~ 0.5 4 0.58 0.3 0.13!5 29 120 0.94 7.63 138 0 0 Baker 22-Sep-94 0.2 6.3 1 0.4 0.56 0.43 7.28 329 Bak.r 03-0ct-94 0.2 6 0.55 0.2 0.11 32 0.74 7.54 296 Baker 07-0ct-94 0.54 5 0.7 0.2 0.24 92 120 0.49 2 6.98 172 Bak« 17-0ct-94 0.3 1.4 0.58 0.48 0.4 240 430 7.14 714 Baker 18-0ct-94 0.3 2.6 0.24 0.1 0.3 8 370 8.73 562 Meadowbrook 25-Apr-94 1 8 1.4 1.1 0.47 120 450 7.46 0.3 Meadowbrook 27-Apr-94 0.91 4.5 0.71 0.44 0.95 87 380 7.21 621 0.4 Meadowbrook 01-Jun-04 1.3 4 0.47 0.39 7 25 700 

Meadowbrook 21.Ju!HM 1.4 4.2 0.4 0.31 0.72 
Meadowbrook 05..Jul-94 1.2 7.4 1 0.78 1.7 
Meadowbrook 07-Jul-94 1.4 6.4 0.72 0.5 2 58 470 4 7.13 622 0.5 0 Meadowbrook 18-Jul-94 1.6 5.8 0.42 0.25 1.1 37 620 0 4 Meadowbrook 22.Jul-94 1.l!l 4.6 0.2 0.2 1.4 7.53 1034 0 0 Meadowbrook 10-Aug-84 0.9 5.8 0.91 o.n 1.1 180 330 7.45 459 0 0 Meadowbrook 26-Aug-94 2.4 13 2.3 1.3 2.2 150 41() 6.43 544 Hi 0 Meadowbrook 30-Aug-94 3 8.2 0.68 0.46 1.9 35 540 1.8 0.17 7.01 785 0 0 Meadowbrook 00-Sep-(M 2.9 6.9 0.5 0.44 us 63 240 1.4 0.21 6.88 881 0 0 Meadowbrook 14-Sep-94 us 9.5 2.8 2.3 1.9 210 390 7.14 595 7.5 0 Meadowbrook 21-Sep-94 2.2 7.5 1.2 0.1 1.7 52 470 0.55 1.4 6.79 732 Meadowbrook 22-Sep-94 1.6 5.8 0.4 0.25 1.1 9 560 0.23 6.73 826 Meadowbrook 03-0ct-94 0.81 5.6 0.7 0.43 1 56 8 6.93 466 Meadowbrook 07-0ct-94 0.65 7.1 0.61 0.3 5.4 140 500 0.31 6.8 739 Meadowbrook 19-0ct-94 0.4 3.2 0.63 0.41 1.8 84 200 0.28 1.2 6.97 292 Minikahda in 01.Jun-94 0.07 0.98 0.2 0.1 0.45 4 340 
Minikahda in 21-Jun-94 0.3 1.6 0.34 0.21 0.13 7.1 Minikahda in 08-Aug-94 0.56 0.85 0.1 0.05 0.00 10 420 0.28 8.02 721 0 0 Minikahda in 10-Aug-94 0.34 2.6 0.37 0.18 0.27 150 210 7.64 353 0 0 Minikahdti in 2~ug-94 0.2 1.1 0.23 0.09 0.31 20 170 0.17 1.4 6.11 240 0 0 Minikahda in 12-Sep-94 1.5 0.2 0.03 0.59 4 260 4.5 0.72 7.57 -489 0 0 Minikahda in 21-Sep-94 0.1 0.68 0.1 0.05 0.31 8 130 2.4 Minikahda in 30-Sep-94 0.5 1.3 0.1 0.02 0.24 4 450 0.91 7.05 724 Minikahda in 03-0ct-04 0.24 0.98 0.2 0.03 0.46 7.43 284 Minikahda in 07-0ct-94 0.3 1 0.2 0.04 0.28 22 130 7.09 281 Minikahda in 18-0ct-94 0.1 0.59 0.2 0.04 0.4 16 370 7.05 158 Minikahda out 01.Jun-94 0.08 1.2 0.29 0.18 0.24 g 320 
Minikahda out 21-Jun-94 0.4 1.4 0.32 0.2 0.08 9 Minikahda out 07-Jul-94 0.2 1.5 0.23 0.2 0.413 2.2 7.68 349 Minikahda out 08-Aug-94 1.2 2.1 0.08 0.06 0.17 740 400 S.79 672 0 0 Minikahda out 10-Aug-94 0.33 UI 0.1 0.08 0.32 44 350 7.71 593 0 0 Minikahda out 26-Aug-94 0.2 0.92 0.2 0.08 0.37 11 140 8.32 199 0 0 Minikahda out 06-Sep-94 0.4 1.2 0.22 0.1 0.09 10 670 0.4 7.49 388 Minikahda out 12-Sep-94 2.5 0.21 0.1 0.16 7 300 0.66 7.75 536 Minikahda out 14-Sep-94 0.3 1.3 0.2 0.1 0.39 17 140 7.69 255 Minikahda out 21-Sep-94 0.2 0.87 0.2 0.06 0.55 15 720 1.1 Minikahda out 02-0ct-94 0.4 1.4 0.1 0.02 0.24 s 420 7.19 868 Minikahda out 03-0ct-94 0.4 1.2 0.1 0.02 0.24 7.58 592 Minikahda out 07-0ct-94 0.3 1.2 0.1 0.04 0.2 33 150 7.11 308 Minikahda out 17-0ct-94 0.4 1.4 0.2 0.04 0.1 35 350 6.98 655 Minikahda out 18-0ct-'M 0.1 0.81 0.1 0.03 0.6 0.46 7.13 154 Woodhill 25-Apr-94 0.6$ HI 12 9.3 0.47 1300 300 7.55 385 Woodhill 27-Apr-94 0.5 1.8 0.34 0.29 1.3 34 470 7.52 768 Woodhill 01-J~ 0.5 5.5 6.6 8.6 1.6 430 950 
WoodhiU 21-Jun-lM 0.4 2.3 0.29 0.2 u 
Woodhill 05.Jul-94 0.63 3.5 0.24 0.2 7.3 7.06 813 0.4 0 Woodhill 07.Jul-94 0.61 0.5 0.15 0.1 5.5 4 600 4.3 3 7.11 784 0.2 0 Woodhlll 20-Jul-94 0.5 3.9 0.79 0.48 1.4 21 220 9.8 4.8 7.34 0 8 Woodhill 22-Jul-94 0.64 U5 0.1 0.07 1.3 7.56 0 0 Woodhill 08-Aug-94 0.73 1.4 0.1 0.1 0.37 13 690 !l.31 7.63 529 0 0 Woodhill 1 0-Aug-84 0.78 2.2 0.27 0.22 0.7 14 720 7.23 985 0 0 WoodhiU 24-Aug-94 0.81 1.2 0.08 0.03 0.18 s 970 0.2 6.29 1129 0 0 WoodhUI 26-Aug-94 0.41 3.3 0.5 0.3 1.1 18 550 0 0.38 6.14 738 Woodhill 30-Aug~ 0.5 2.8 0.42 0.27 1.1 26 580 0.43 7.42 799 0 5 Woodhill 06-Sep-94 0.64 1.6 0.2 0.1 0.59 18 230 0.28 6.8 1014 0 0 Woodhiil 14-Sep-94 0.54 1.5 0.1 cu 0.73 s 720 0.35 7.1 1038 0 0 Woodhill 21-Sep-94 0.57 :u 0.47 0.34 2 18 580 tu 2.3 6.94 622 Woodhiil 22-sep-94 0.5 2.3 0.28 0.2 1.fS 0.76 7.2 123 WO<Xihill 02-0ct-94 0.88 1.4 0..22 0.2 0.48 15 no 5.2 6.8 Woodhlll 03-0ct-94 0.2 2.2 0.545 0.23 1.9 36 330 7.01 625 Woodhill 07-0ct-94 0.2 4.5 3.1 2.1 12 1000 300 0.37 1.3 el.83 ,453 Woodhill 17-0ct--94 0.3 1.2 o.« 0.36 72 850 6.57 1452 W00dh~I 18-0ct-94 0.2 2..5 0.86 0.69 1.4 139 510 0.7 2.6 6.82 814 
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Appendix Bl. Concentration of selected parameters measured in runoff from 
four golf courses in the Twin Cities Metropolitan Area in 
1994. 

location Date NH3 {mg/I) TKN (mg/I) TP (mg/I) SRP (mg/I) N02-N03 {mg/L) TSS (mg/I) TDS (mg/I) Dicamba (ug/l) MCPP (ug/1) 2.4-D (ug/1 Chipco (ug/1) Daconil (ug/1) Banner (ug/1) PCNB PH Cond. Mercury Cadmium Bakli!lf 25-Apr-94 o.4· 2 0.2s 0.01 0.01 n 130 
7.96 ,oo 0 Baker 27-Apr1'4 0.2 1.3 0.1 0.04 0.01 5 180 7.93 290 0 Baker 07.Jul-94 0.56 4.1 0.56 0.52 1.1 110 150 7.41 155 Baker 20.Jul-94 0.64 17 0.73 0.41 0.25 23 160 6.99 0 0 Baker 05-Aug-94 0.49 0.87 0.2 0.02 0.04 5 !500 0 0 Bak« 05-Aug-94 0.49 0.87 0.24 0.2 0.04 5 500 0 0 Baker 07-Aug-94 0.73 1.3 0.3 0.28 0.21 26 410 12 0.41 7.87 341 0 0 Baker 10-Aug-94 0.32 1.9 0.59 0.32 0.49 200 170 4.1 0.5 7.7 263 0 0 Bakar 29-Aug-94 0.39 0.8-8 0.3 0.3 0.11 60 450 6.17 689 0 0 Bak« 14-sep.lM 0.5 4 0.56 0.3 0.65 29 120 0.94 7.63 138 0 0 Baker 22-Sep1'4 0.2 6.3 1 0.4 0.56 0.43 7.28 329 Baker 03-0ct-&4 0.2 6 0.55 0.2 0.11 32 0.74 7.54 296 Baker 07-0ct-94 0.54 5 0.7 0.2 0.24 92 120 0.49 2 6.98 172 Baker 17-0ct-94 0.3 1.4 0.58 0.48 0.4 240 430 7.14 714 Baker 18-0ct-94 0.3 2.6 0.24 0.1 0.3 8 370 6.73 562 Meadowbrook 25-Apr-94 1 6 1.4 1.i 0.47 120 450 7.46 0.3 Meadowbrook 27-Apr-94 0.91 4.5 0.71 0.44 0.95 87 300 7.21 621 0.4 Meadowbrook 01.Jun-94 1.3 4 0.47 0.39 7 25 700 

Meadowbrook 21.Jun-94 1.4 4.2 0.4 0.31 0.72 
Meadowbrook 05.Jul-94 1.2 7.4 1 0.78 1.7 
Meadowbrook 07..Jul-94 1.4 6.4 0.72 0.5 2 58 470 4 7.13 622 0.5 0 Meadowbrook 18..Jul-94 UI 5.8 0.42 0.25 1.1 37 620 0 4 Meadowbrook 22.Jul-94 1.l'J 4.6 0.2 0.2 1.4 7.53 1034 0 0 Meadowbrook 10-Aug-')4 0.9 5.8 0.91 0.77 1.1 180 330 7.45 459 0 0 Meadowbrook 26-Aug-94 2.4 13 2.3 1.3 2.2 150 410 6.43 544 Hi 0 Meadowbrook 30-Aug-94 3 8.2 0.68 0.46 1.9 35 540 Ul 0.17 7.01 785 0 0 Meadowbrook 06-Sep-94 2.9 6.8 0.5 0.44 UI 63 240 1.4 0.21 6.88 8$1 0 0 Meadowbrook 14-Sep1'4 1.IS 9.5 2.8 2.3 1.9 210 390 7.14 595 7.5 0 Meadowbrook 21-S.P"'M 2.2 7.5 1.2 0.1 1.7 52 470 0.55 1.4 6.79 732 Meadowbrook 22-$ep1'4 1.6 5.8 0.4 0.25 1.1 9 500 0.23 6.73 826 Maadowbrook 03-0ct-94 0.81 5.6 0.7 0.43 1 56 8 6.93 466 Meadowbrook 07-0ct-'>4 0.65 7.i 0.61 0.3 5.4 140 500 0.31 6.8 739 Meadowbrook 19-0ct-94 0.4 3.2 0.63 0.41 1.8 84 200 0.28 1.2 6.97 292 Minikahda in 01.Jun-94 0.07 0.98 0.2 0.1 0.45 4 340 
Minikahda in 21-Jun-94 0.3 1.6 0.34 0.21 0.13 7.1 Minikahda in 08-Aug-94 0.56 0.85 0.1 0.05 0.09 10 420 0.28 8.02 721 0 0 Minikahda in 10-Aug-94 0.34 2.6 0.37 O.Hl 0.27 150 210 7.84 353 0 0 Minikahda in 26-A.ug-94 0.2 1.1 0.23 0.09 0.31 20 170 0.17 1.4 6.11 240 0 0 Minikahda in 12-sep.lM 1.5 0.2 0.03 0.59 4 200 4.5 0.72 7.57 489 0 0 Minikahda in 21-Sep-94 0.1 0.68 0.1 0.05 0.31 8 130 2.4 Minikahcla in 30-Sep1'4 0.5 1.3 0.1 0.02 0.24 4 450 0.91 7.05 724 Minikahda in 03-0ct-94 0.24 0.98 0.2 0.03 0.46 7.43 284 Minikahda in 07-0ct-94 0.3 1 0.2 0.04 0.28 22 130 7.09 281 Minikahda in 18-0ct-94 0.1 0.59 0.2 0.04 0.4 16 370 7.05 158 Minikahda out 01.Jun-94 0.08 1.2 0.29 0.18 0.24 9 320 
Minikahda out 21.Jun-94 0.4 1.4 0.32 0.2 0.08 9 Minikahda out 07.Jul-94 0.2 1.5 0.23 0.2 0.46 2.2 7.68 349 Minikahda out 08-Aug--'4 1.2 2.1 0.08 0.06 0.17 740 400 8.79 672 0 0 Minikahda out 10-Aug-94 0.33 1.8 0.1 0.08 0.32 44 350 7.71 593 0 0 Minikahda out 26-Aug-94 0.2 0.92 0.2 0.08 0.37 11 140 6.32 199 0 0 Minikahda out 06-Sep-94 0.4 1.2 0.22 0.1 0.09 10 670 0.4 7.49 388 Minikahda out 12-Sep-94 2.5 0.21 0.1 0.16 1 300 0.66 7.75 536 Minikahda out 14-Sep-94 0.3 1.3 0.2 0.1 0.39 17 140 7.69 255 Minikahda out 21-Sep1'4 0.2 0.87 0.2 0.06 0.55 15 720 u Minikahda out 02-0ct-&4 0.4 1.4 0.1 0.02 0.24 8 420 7.19 668 Minikahda out 03-0ct-&4 0.4 1.2 0.1 0.02 0.24 7.58 592 Minikahda out 07-0ct-94 0.3 1.2 0.1 0.04 0.2 33 150 7.11 308 Minikahda out 17-0ct~ 0.4 1.4 0.2 0.04 0.1 35 350 6.Q8 655 Minikahda out 18-0ct~ 0.1 0.81 0.1 0.03 0.8 0.46 7.13 154 Woodhill 25-Apr-94 0.66 16 12 9.3 0.47 1300 300 7.55 385 Woodhill 27-A.pr-94 0.5 1.8 0.34 0.29 1.3 34 470 7.52 768 Woodhill 01.Jun-94 0.5 5.5 6.6 6.6 1.8 430 950 
Woodhill 21.Jun-94 0.4 2.3 0.29 0.2 1.1 
Woodhill 05.Jul-94 0.63 3.5 0.24 0.2 7.3 7.06 813 0.4 0 Woodhill 07.Jul-&4 0.61 0.5 0.15 0.1 6.5 4 600 4.3 3 7.11 784 0.2 0 Woodhtll 20.Jul-94 0.5 3.9 0.19 0.48 1.4 21 220 9.8 4.8 7.34 0 8 Woodhill 22.Jul-94 0.64 1.£5 0.1 0.07 1.3 7.56 0 0 Woodh~i 08-Aug-94 0.73 1.4 0.1 0.1 0.37 13 690 0.31 7.63 529 0 0 Woodhill 10-Aug-94 0.78 2.2 0.27 0.22 0.7 14 no 7.23 lil85 0 0 Woodhill 24-Aug-94 0.81 1.2 0.08 0.03 0.HI 8 970 0.2 8.29 1129 0 0 WoodhUI 26-Aug--'4 0.41 3.3 0.5 0.3 1.1 18 550 0 0.38 8.14 738 Woodhill 30-Aug~ 0.5 2.8 0.42 0.27 u 28 580 0.43 7.42 799 0 5 Woodhill 06-SeP"'M 0.64 1.6 0.2 0.1 0.59 18 230 0.28 6.8 1014 0 0 Woodhill 14-Sep1'4 0.54 1.5 0.1 0.1 0.73 8 720 0.35 7.1 10311 0 0 Woodhill 21-Sep-04 0.57 3.4 Cl.47 0.34 2 HI !5eO 8.3 2.3 6.94 622 Woodhill 22-s@p1'4 0.5 2.3 0.28 0.2 1.8 0.78 7.2 323 Woocthill 02-0ct->M O.M VI, 0.22 0.2 0.43 15 no 5.2 6.8 Woodhlll 03-0ct~ 0.2 2.2 0.56 0.23 1.9 36 330 7.01 625 Woodhi!I 07-0ct~ 0.2 4.5 3.1 2.1 12 1800 300 0.37 1.3 8.83 453 Woodhill 17-0ct-94 0.3 1.2 0.44 0.36 72 850 6.57 1452 Woodhill 18-0ct-94 0.2 2.5 0.86 0.69 1.4 88 510 0.7 2.6 6.82 814 
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